Attenuation of morphine tolerance by minocycline and pentoxifylline in naive and neuropathic mice.
We have previously demonstrated that glial inhibitors reduce the development of allodynia and hyperalgesia, potentiating the effect of a single morphine dose in a neuropathic pain model. This study explores the effects of two glial activation inhibitors, minocycline and pentoxifylline, on the development of tolerance to morphine in naive and chronic constriction injury (CCI)-exposed mice. Administration of morphine to naive (20 mg/kg; i.p.) and CCI-exposed mice (40 mg/kg; i.p.) twice daily resulted in tolerance to its anti-nociceptive effect after 6 days. Injections of morphine were combined with minocycline (30 mg/kg, i.p.) or pentoxifylline (20 mg/kg, i.p.) administered as two preemptive doses before first morphine administration in naive or pre-injury in CCI-exposed mice, and repeated twice daily 30 min before each morphine administration. With treatment, development of morphine tolerance was delayed by 5 days (from 6 to 11 days), as measured by the tail-flick test in naive and by tail-flick, von Frey, and cold plate tests in CCI-exposed mice. Western blot analysis of CD11b/c and GFAP protein demonstrated that minocycline and pentoxifylline, at doses delaying development of tolerance to morphine analgesia, significantly diminished the morphine-induced increase in CD11b/c protein level. We found that repeated systemic administration of glial inhibitors significantly delays development of morphine tolerance by attenuating the level of this microglial marker under normal and neuropathic pain conditions. Our results support the idea that targeting microglial activation during morphine therapy/treatment is a novel and clinically promising method for enhancing morphine's analgesic effects, especially in neuropathic pain.